ABSTRACT ROSENKRANZ, E. 1980. Taxonomic distribution of native Mississippi grass species susceptible to maize dwarf mosaic and sugarcane mosaic viruses. Phytopathology 70:1056-1061.
Most of the grasses studied as possible hosts of maize dwarf into clay pots, and grown in a greenhouse until seeds were mosaic virus (MDMV) either have a wide distribution in the USA harvested. A few of the grasses that did not produce viable seed in or occur predominately in northern latitudes. Since some diseases the greenhouse, were propagated vegetatively. Grass identificaof corn (Zea mays L.) in the USA originate in the southern states, tions were based on A. S. Hitchcock's Manual of the Grasses of the where climatic and biotic factors may be particularly favorable for United States (4) and F. W. Gould's The Grasses of Texas (3), or disease development, it is useful to study various ecological and were corroborated by S. T. McDaniel, Department of Botany, epidemiological aspects of such diseases in the South. MDMV Mississippi State University. strain A (MDMV-A) is intimately associated with johnsongrass Grass seeds were plated on moist blotter paper in petri dishes, (Sorghum halepense [L.] Pers.), a species adapted essentially to and seedlings were transplanted individually into round 7.5 cm warmer regions. There are scores of other grasses, primarily (3-inch) peat pots containing a soil-sand-peat moss mixture (3:1:1, adapted to the southern USA, that have not been studied in relation v/v). Plants were fertilized and maintained in a vigorous state of to MDMV or the closely related sugarcane mosaic virus (SCMV) .
growth. Virus cultures used included two isolates of MDMV-A, Moreover, many of these grasses are extensively distributed in one from Mississippi and one from Ohio; an MDMV-B isolate northern corn-growing states. from R. E. Ford, University of Illinois, Urbana; and an SCMV-B The objectives of this study were: to collect a large number of isolate from the U.S. Sugar Crops Field Station, Meridian, taxonomically diverse grass species endemic to Mississippi and to Mississippi. Strain B of SCMV was chosen because it is the most produce their seed; to determine the response of these grasses to common strain of SCMV in Mississippi. Maintenance of virus inoculation with MDMV-A, MDMV strain B (MDMV-B), and source plants, preparation of inocula, inoculation procedure, and SCMV strain B (SCMV-B); to discern taxonomic patterns among subsequent treatment of inoculated plants were essentially as susceptible species within the Gramineae; and to find potential described previously (10). The grasses, at the two-to three-leaf overwintering hosts of MDMV-B, a virus whose ecology and stage, were mechanically inoculated with all four virus isolates on epidemiology are not well understood. In the collection of the the same day. Depending on availability of seedlings, five to 10 native' grasses, a special effort was made to locate species of grass species were tested at a time. An attempt was made to have at subfamilies that have not been well represented in previous studies least 10 seedlings of each species inoculated with each virus isolate. and to include grasses for which data on their reaction to the three Grasses were inspected for symptoms daily from the 5th day after viruses are incomplete. Since little information is available on the inoculation, and the final reading was made 6 wk after inoculation, degree of susceptibility to MDMV and SCMV among host grasses, when the incidence and severity of infection were recorded. Grasses this paper also provides data on the incidence of infection for that remained symptomless to all virus strains or developed manual inoculation and on attempted virus recovery from questionable symptoms were back-assayed to seedlings of Seneca inoculated symptomless grass species.
Chief sweet corn (10 corn seedlings were used for each back-assay) which were observed for 4 wk. Grass species showing immunity to MATERIALS AND METHODS all three viruses were retested at a different time of the year. Except for 12 species acquired from various sources as seed or vegetative material, all grasses were collected by the author in RESULTS Mississippi. Whole plants were dug up in the wild, transplanted
The 100 grass species tested in this study represent 50 genera, 13
This article is in the public domain and not copyrightable. It may be freely tribes (of 19 reported in Mississippi), and all six subfamilies of the reprinted with customary crediting of the source. The American PhytopathoGramineae. In order to bring together as many Mississippi grasses logical Society, 1980. as possible, four host species (Brachiaria platyphylla, Leersia a Abbreviations: P = perennial species, A = annual species. bAbbreviations: F = Festucoideae, P = Panicoideae, E = Eragrostoideae, B = Bambusoideae, A = Arundinoideae, and 0 = Oryzoideae. 'Fraction expresses disease incidence in response to inoculation; the numerator denotes the number of plants with symptoms and the denominator the number of plants inoculated. d Back assay to Seneca Chief sweet corn from inoculated grass species that remained symptomless or showed uncertain symptoms; in the fraction, the numerator indicates the number of corn plants with symptoms and the denominator (constant: 10) the number of corn seedlings inoculated; each such fraction refers to the virus isolate to its left.
virginica, Sporobolus cryptandrus, and Zea mays) which were and SCMV-B caused infection in 58 grasses. The three virus strains included in a previous publication by the author (10) reappear here had 50 hosts in common. The remaining 24 species proved immune with new data. Another four hosts (Dactylectenium aegyptium, to infection and are being reported, for the first time, as nonhosts of
Polypogon monspeliensis, Sorghum halepense, and Sporobolus

MDMV-A, MDMV-B, and SCMV-B. asper) for which Tosic and Ford (11) had published data on their
Of the 76 host species, 50 were new hosts. An additional six reaction to the three virus strains here studied were incorporated grasses (Echinochloa colonum, Eragrostis cilianensis, Panicum into this study because no published information exists on their dichotomiflorum, Paspalum floridanum var. glabratum, degree of susceptibility to these viruses. This paper thus presents new Paspalum laeve, and Tridensflavus) had been reported by various information on the response of 92 grasses to MDMV-A, MDMVauthors (5, 6, 8, 9) as being susceptible to MDMV, but they did not B, and SCMV-B. A total of 76 species in 40 genera were found to be specify what strain was involved. In addition, since no information hosts of one or more of these viruses (Table 1) . Among the 76 host has been available on the reaction of the six species to SCMV, these grasses, MDMV-A had the widest host range with 71 susceptible will be included among the new hosts. The taxonomic distribution species. This was followed by MDMV-B which infected 62 grasses, of the 56 new host species extends over 30 genera, 12 of which are being listed here for the first time as containing species susceptible Unfortunately, the two species (Paspalum laeva and Sporobolus to these viruses: Brachyelytrum, Chasmanthium (formerly Uniola), junceus) that were susceptible to MDMV-B and not susceptible to Dichanthelium (formerly a subgenus of Panicum), Distichlis, MDMV-A and SCMV-B produced symptoms infrequently when Eremochloa, Gymnopogon, Imperata, Leptoloma, Manisuris, inoculated with MDMV-B and requiring back inoculation to a Microstegium, Oplismenus, and Sacciolepis. more sensitive indicator plant. This collection of grasses contained 71 perennial and 29 annual
The collection of 100 grasses studied here is distributed among all species. A greater proportion of the annuals (86%) than of the six subfamilies of Gramineae, and represents 30% of all grass perennials (72%) was susceptible to these viruses. Moreover, the species occurring in Mississippi. Table 3 shows the taxonomic annual hosts tended to have a greater disease incidence and to show analysis of Mississippi grasses, the species tested, and the new hosts more severe symptoms than the perennial hosts. All species that of MDMV and SCMV. Approximately 50% of all Mississippi reacted with 100% infection to all four virus isolates were annual grasses belong to the subfamily Panicoideae, and 50% of the grasses grasses.
tested in this study are members of that subfamily. Although the The data presented in Table 1 show not only what species were bulk of the hosts (69.7%) fell in the Paniceae of the subfamily susceptible to MDMV-A, MDMV-B, and SCMV-B but also the Panicoideae and in the subfamily Eragrostoideae (also referred to disease incidence in the host species and what species were immune.
as Chlorideae by some authorities), the tribe Andropogoneae of the The hosts varied widely in susceptibility and symptom expression.
subfamily Panicoideae contained the greatest proportion of hosts.
All plants of Echinochloa colonum, Echinochloa crus-pavonis,
Most of the differences in the host ranges of MDMV and SCMV Brachiaria platyphylla and Zea mays (inbred Mp488) developed were found among species in the subfamily Eragrostoideae (Table  severe The present investigation has attempted to approach the hand, there were symptomless hosts in which the presence of the selection of grass species for a host range study of MDMV and virus could be detected only by return inoculation to sweet corn, SCMV in a more systematic manner than has been done and even then in only one or two of 10 inoculated corn seedlings. In previously. Grasses were collected in the wild in a relatively small, the latter category were species such as Distichlis spicata (host of well defined area with an eye to attaining as broad a spectrum of SCMV-B), Imperata cylindrica (host of MDMV-A), Paspalum taxa as possible. The grasses selected for this study represent all six minus (host of MDMV-A and SCMV-B), and Paspalum notatum subfamilies of Gramineae as presently recognized by Gould (2) and var. saurae (host of MDMV-A and SCMV-B).
others. To test the whole grass family was considered to be more From the differences in the host reactions to the three viruses, a important than to test species with the greatest representation in set of grasses was selected to differentiate these viruses (Table 2) .
Mississippi. On the other hand, susceptibility data were obtained on all Mississippi species of certain genera (viz., Chloris, Gymnopogon, Leersia, Manisuris, and Sporobolus). The grass TABLE 2. Grass species with differential reactions to maize dwarf mosaic species occurring in Mississippi are distributed among 90 genera of virus strain A (MDMV-A), strain B (MDMV-B), and sugarcane mosaic which 50 were represented in this study. Bambusoideae to predict the proportion of hosts in these three taxonomic groups. In the United States, MDMV-A overwinters largely in Sorghum E. crus-pavonis, and E. polystachya) used. Unfortunately, Paspalum species so far are the only known proved to be very susceptible. Conversely, species in the genus grasses that show differential reactions to inoculation with certain Paspalum tend to be only slightly susceptible or immune to combinations of these viruses. MDMV and SCMV. The genus Sporobolus appears to combine as
The prospect of finding differential host species with which to many host species as nonhost species of MDMV, but most species distinguish among MDMV-A, MDMV-B, and SCMV seems best in this genus are immune to the strains of SCMV.
in the subfamily Eragrostoideae. In the present study, 10 species The susceptibility to MDMV-B of the perennial grasses tested belonging to this subfamily were susceptible to MDMV but here is of special interest because the mode of overwintering for this immune to SCMV, and an additional species reacted reversely. virus is not known. Among the 62 species infected by MDMV-B,
Based on the present data and those from other studies (10,11), it there were numerous perennial grasses having a wide distribution appears that the eragrostoid genera 
